Cloning and functional expression of a novel human connexin-25 gene.
Gap junctions are intercellular, water-filled channels composed of transmembrane proteins called connexins, six of which are arranged radially and dock with six homologous proteins in an adjacent cell to form an approximate 16 A pore. Through this pore cell-to-cell transfer of small water-soluble molecules up to about 1000 daltons occurs along concentration gradients. Connexins comprise a multigene family that share consensus sequences in the trans-membrane domains and the first and second extracellular loops. Comparison of the protein sequences of known human connexins with the draft nucleotide sequence of the human genome revealed two clones from chromosome 6 which showed strong similarity to highly conserved connexin sequences. Detailed analysis revealed the presence of a 672 nt open reading frame in these clones, encoding a 223 amino acid polypeptide with a predicted molecular weight of about 25 kD. This is smaller than other known human connexins. The ORF of the potential connexin25 was amplified by semi-nested PCR using human genomic DNA as a template. To confirm that this new gene encodes a connexin, Cx25 was transfected into a gap junction deficient subclone of the human HeLa cell line. After selection of transformants, cells were microinjected with the fluorescent dye Lucifer yellow. Transfectants but not controls successfully transferred dye, demonstrating that this new gene encodes a functional connexin.